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(54) INK JET RECORDING UNIT 




(57)Abstract: 

PURPOSE: To positively connect an ink cartridge and a 
recording unit to each other and readily disconnect them 
from each other by means of a simple and inexpensive 
mechanism. 

CONSTITUTION: The title unit are provided a joining 
mechanism 304 capable of disconnecting an ink jet 
recording head 301 and an ink cartridge 303, and a 
mechanism for closely contacting ink communication 
passages with one another at the time of joining. In this 
manner, the ink jet recording head and the ink cartridge 
are engaged with each other by means of twin pawls 
whereby they are stably joined to each other and can be 
readily separated from each other. Also, close contacting 
of the ink communication passages at the time of joining 
is made positive by means of a sealing material. 
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Machine English Translation of JP 06-210869 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet record unit characterized by having the splicing-machine style which is the 
ink jet record unit which an ink droplet is made to fly and is recorded on a recorded object, and 
makes disengageable an ink jet recording head and an ink cartridge, and the bond part to which 
ink passage is stuck at the time of connection by equipping the carriage of an ink jet recording 
apparatus exchangeable, and being able to give a printing signal and drive energy. 
[Claim 2] It is the ink jet record unit according to claim 1 which said carriage has the tank 
separation mechanism into which said ink cartridge is made to separate from said ink jet record 
unit, and is characterized by the connection force of said splicing-machine style being smaller 
than the separating power on which a tank separation mechanism acts. 
[Claim 3] It is the ink jet record unit according to claim 1 to 2 characterized by for said ink 
cartridge having the bulb which prevents exsorption of ink from a connection at the time of 
separation from said ink jet record unit, and the elastic member which energizes this bulb 
outward from the inside of this ink cartridge, and the applied force of this elastic member being 
smaller than the connection force of said splicing-machine style. 

[Claim 4] Said bond part is an ink jet record unit according to claim 1 to 3 characterized by 
having an O ring. 

[Claim 5] The connection force of said splicing-machine style is an ink jet record unit according 
to claim 1 to 4 characterized by being below 1 9.6Ns (about 2 kgf(s)) more than 9.8N (about 1 
kgf). 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is an ink jet recording apparatus which it flies [ recording 
apparatus ] and makes a drop record on a recorded object, and an ink jet recording head and an 
ink cartridge are related mutually in more detail at the ink jet record unit which can be detached 
and attached. 
[0002] 

[Description of the Prior Art] In fluid injection recording devices, such as an ink jet recording 
device using liquid ink as record material As the miniaturization is called for in recent years and 
it is shown in the thing which has arranged the record unit IJC which unified the recording head 
as a record means, and the ink cartridge as a liquid storage container on the printer carriage HC 
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of the recording apparatus IJRA as shown in drawing 1 , and drawing 2 As a recording head 104 
and an ink cartridge 105 can furthermore be separated, the thing of a type which exchanges only 
ink cartridges is proposed. This is because a miniaturization and the simplification of the device 
of the body of a recording device are possible compared with the thing of a device which is fixed 
in the body of a printer like the ink cartridge of equipment before, and sends ink to the recording 
head on carriage by a tube etc. 

[0003] However, in order to attain the above-mentioned demand, the following technical 
technical problems occurred. In order to attain the miniaturization of equipment, the 
miniaturization of an ink jet record unit is required inevitably. However, contraction of the size 
of a tank is reduction of the absolute magnitude of the ink to connote, and leads to the rise of 
tank exchange frequency. The rise of tank exchange frequency invites the rise of about [ giving 
troublesomeness ] and a running cost to a user. Furthermore, since there is the need of fully 
taking into consideration the safety practice over ink leakage, that structure is complicated poses 
a problem. 
[0004] 

[Problem(s) to be Solved by the Invention] in an ink jet record unit with the above-mentioned ink 
jet recording head and an ink cartridge disengageable to arbitration, this invention connects a 
record unit with an ink cartridge certainly by the easy and cheap device, and forms an ink 
connection way — making — moreover — reverse — easy — separation — let it be a technical 
problem to suppose that it is exchangeable. 
[0005] 

[Means for Solving the Problem] The configuration for solving the above-mentioned technical 
problem is as follows. That is, it is an ink jet record unit and this ink jet record unit seals ink 
passage from the outside by the splicing-machine style which makes disengageable an ink jet 
recording head and an ink cartridge, and the bond part to which ink passage is stuck at the time 
of connection. 

[0006] Moreover, the valve mechanism in a tank acts at the time of separation, and exsorption of 

the ink from a tank is prevented. 

[0007] 

[Function] since the ink jet record units of this invention are the above configurations, in an ink 
jet record unit with an ink jet recording head and an ink cartridge disengageable to arbitration, 
they connect a record unit with an ink cartridge certainly by the easy and cheap device, and form 
an ink connection way - making - moreover - reverse - easy - separation ~ suppose that it is 
exchangeable. 

[0008] Furthermore, between the separating power of the separation mechanism currently 
prepared for the ink jet recording apparatus for separating the connection force, ink cartridge, 
and ink jet recording head of a splicing-machine style and the spring repulsive force of said valve 
mechanism in an ink cartridge is set up as follows. 

[0009] Fj-Fv < — FIFj » Spring repulsive force [0010] of the valve mechanism in the separating 
power Fv:ink cartridge of the separation mechanism of the connection force Fl:ink jet recording 
apparatus of a FvFj:ink jet recording head and an ink cartridge 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a 
drawing. 

[001 1] Drawing 3 (a) and (b) can show an example of the configuration of the ink cartridge one 
apparatus recording head unit by this invention, and can specifically apply it to an ink jet 
recording device like drawing 1 . It is prepared as the filter 302 for usually removing the dust in 
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ink to the ink jet recording head 301 is passage, and the diameter of an effective hole of a filter is 
5 microns - 20 microns. It is symmetrically allotted to the direction of desorption, and 
association with an ink jet recording head and the ink cartridge 303 of this example is made by [ 
1 set which projected in one from the ink cartridge of] both ******(ing), as it jeers and the 
splicing-machine style 304 of ** and the accession department 305 of an ink jet recording device 
are shown in drawing 3 . The ink delivery pipe 315 of an ink jet recording head engages with the 
valve system 311 of an ink cartridge at association and coincidence, and supply of ink is attained 
from an ink cartridge by retreating a valve in the direction of drawing Nakamigi. O ring 307 
performs seal association of the connection of an ink delivery pipe and a valve system to 
coincidence. The cartridge filter 308 is formed in the maximum upstream of a valve system in 
the ink cartridge. 

[0012] There is ink ** 310 in the upstream of a cartridge filter. Ink ** of this example has the 
structure where ink comes to sink into the porous body by which compression receipt was 
carried out. In order to stabilize the engine performance of an ink jet recording apparatus 
generally, it is necessary to maintain at negative the pressure of the ink which acts on the 
delivery of an ink jet recording head. It is common to make the ink in an ink cartridge into 
negative pressure for that purpose. Ink is controlled by this example to negative pressure using 
the capillary force of a porous body. The valve 306 is formed by elastic members, such as 
rubber, and can slide on the interior of a valve system. 

[0013] As shown in drawing 4 , after the separation lever 403 in the printer carriage HC 
separates the ink jet recording head 401 and an ink cartridge 402, when the closure section 313 
of a valve and the receptacle section 3 14 of a valve stick, opening 3 1 6 of an ink cartridge is 
sealed according to the repulsive force of the valve spring 3 12 of drawing 3 . Thereby, inside an 
ink cartridge, ink can dry at that ink leaks with the impacts at the time of transportation etc. from 
opening of the ink cartridge after separation, the time of storage, etc., or it can prevent at them 
that the viscosity of ink rises etc. 

[0014] Both ****** 0 f the pawl of a lot mentioned above are structures simple and effective in 
operating stably the O ring as a sealing member which seals an ink connection way. By this 
example, ethylene propylene rubber (EPDM) is adopted as the quality of the material of an O 
ring. Although EPDM is the comparatively general rubber quality of the material, it excels 
especially as an application in this case. It is because high gas barrier nature, ink-proof nature, 
end-proof ******, non-adhesiveness, and the still more nearly required creep resistance as an O 
ring are excellent. 

[0015] this ink connection way — getting it blocked — by preparing the bond part to which ink 
passage is stuck, when the ink jet recording head and the ink cartridge have joined together, the 
negative pressure condition inside a unit can be maintained, or the ink leakage from a bond part 
can be prevented. 

[0016] the power relationship with the separating power of the separation mechanism of an ink 
jet recording device which divides an ink jet recording head and an ink cartridge into the 
repulsive force pan of the ink jet recording head shown in the above-mentioned example, and the 
bonding strength of an ink cartridge and the valve at the time of association — Fj-Fv < — FIFj » 
What is necessary is just the spring repulsive force of the valve mechanism in the separating 
power Fv:ink cartridge of the separation mechanism of the connection force Fl:ink jet recording 
device of a FvFj:ink jet recording head and an ink cartridge. 

[0017] in order to make it operate lightly and certainly on real use furthermore — 9.8Ns < — Fj < 
— 19.6Ns — again — Fv < — It is desirable that it is 4.9Ns. 
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[0018] It can dissociate and a user can recombine the ink jet recording head and the ink cartridge 
with such an ink supply means with arbitration. Moreover, association of an ink cartridge and an 
ink jet recording head is made into 1 set of both ** with which jeer and the splicing-machine 
style of ** is made to engage, respectively, since it is very extremely stable, even if desorption is 
repeated, a printing location does not change, or a quality of printed character is not reduced. 
Furthermore, even if it separates an ink jet record unit from an ink jet recording device, it can 
exist independently as a unit. When following, for example, performing mono-color printing 
using this ink jet recording apparatus, the unit release lever 501 of the printer carriage HC is 
raised like drawing 5 , and correspondence becomes possible simply only by exchanging as an 
ink jet record unit. It can prevent that will jeer on the average, separating power will work on the 
pawl (splicing-machine style) of **, a load focuses on a part of pawl by using a separation 
mechanism like this unit desorption lever, and a joint is damaged. 

[00 1 9] Drawngji (a) thru/or (c) are the perspective views showing typically the mode of the ink 
cartridge of the ink jet record unit which can apply this invention. 

[0020] The ink cartridge shown in each drawing is an ink cartridge which can reverse and carry 
the upper and lower sides to the carriage of a recording apparatus, and opening (un-illustrating) 
for supplying ink to the recording head connected with this ink cartridge and atmospheric-air free 
passage opening (un-illustrating) for making the open air open the interior of an ink cartridge for 
free passage are arranged. And it is prepared in two places so that the claw part 1002 which 
achieves the duty of the skid when removing an ink cartridge from a recording device, and the 
notching section 1001 for engaging with the heights by the side of a recording device at the time 
of loading to a recording device may correspond to the vertical inversion of an ink cartridge. 
[0021] The above-mentioned notching section is arranged inside the side attachment wall of an 
ink cartridge, and drawing 6 (a) can protect the heights by the side of a recording device from the 
exterior at the time of loading to a recording device. 

[0022] Drawing 6 (b) and (c) show the case where the side attachment wall of an ink cartridge is 
not arranged even on the location of the above-mentioned notching section, and although the 
effectiveness of the above protection does not have them, they can make manufacture of an ink 
cartridge easy. 
[0023] 

[Effect of the Invention] As explained above, according to this invention, by preparing the 
sealing section in which ink passage is stuck, when the ink jet recording head and the ink 
cartridge have joined together, the negative pressure condition inside a unit can be maintained, 
and the ink leakage from a bond part can be prevented. Moreover, since the association is stable, 
even if it separates into arbitration and combines with it, a quality of printed character etc. is not 
affected, but unit exchange can also be performed further easily, therefore, in an ink jet record 
unit disengageable to arbitration, an ink jet recording head and an ink cartridge connect a record 
unit with an ink cartridge certainly by the easy and cheap device, and form an ink connection 
way — making — moreover — reverse — easy ~ separation — it becomes exchangeable. 
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TECHNICAL FIELD 



[Industrial Application] This invention is an ink jet recording apparatus which it flies [ recording 
apparatus ] and makes a drop record on a recorded object, and an ink jet recording head and an 
ink cartridge are related mutually in more detail at the ink jet record unit which can be detached 
and attached. 



PRIOR ART 



[Description of the Prior Art] In fluid injection recording devices, such as an ink jet recording 
device using liquid ink as record material As the miniaturization is called for in recent years and 
it is shown in the thing which has arranged the record unit DC which unified the recording head 
as a record means, and the ink cartridge as a liquid storage container on the printer carriage HC 
of the recording apparatus IJRA as shown in draw ing 1 , and drawing 2 As a recording head 104 
and an ink cartridge 105 can furthermore be separated, the thing of a type which exchanges only 
ink cartridges is proposed. This is because a miniaturization and the simplification of the device 
of the body of a recording device are possible compared with the thing of a device which is fixed 
in the body of a printer like the ink cartridge of equipment before, and sends ink to the recording 
head on carriage by a tube etc. 

[0003] However, in order to attain the above-mentioned demand, the following technical 
technical problems occurred. In order to attain the miniaturization of equipment, the 
miniaturization of an ink jet record unit is required inevitably. However, contraction of the size 
of a tank is reduction of the absolute magnitude of the ink to connote, and leads to the rise of 
tank exchange frequency. The rise of tank exchange frequency invites the rise of about [ giving 
troublesomeness ] and a running cost to a user. Furthermore, since there is the need of fully 
taking into consideration the safety practice over ink leakage, that structure is complicated poses 
a problem. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, by preparing the 
sealing section in which ink passage is stuck, when the ink jet recording head and the ink 
cartridge have joined together, the negative pressure condition inside a unit can be maintained, 
and the ink leakage from a bond part can be prevented. Moreover, since the association is stable, 
even if it separates into arbitration and combines with it, a quality of printed character etc. is not 
affected, but unit exchange can also be performed further easily, therefore, in an ink jet record 
unit disengageable to arbitration, an ink jet recording head and an ink cartridge connect a record 
unit with an ink cartridge certainly by the easy and cheap device, and form an ink connection 
way — making — moreover — reverse — easy — separation — it becomes exchangeable. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] in an ink jet record unit with the above-mentioned ink 
jet recording head and an ink cartridge disengageable to arbitration, this invention connects a 
record unit with an ink cartridge certainly by the easy and cheap device, and forms an ink 
connection way - making - moreover ~ reverse - easy - separation - let it be a technical 
problem to suppose that it is exchangeable. 



MEANS 

[Means for Solving the Problem] The configuration for solving the above-mentioned technical 
problem is as follows. That is, it is an ink jet record unit and this ink jet record unit seals ink 
passage from the outside by the splicing-machine style which makes disengageable an ink jet 
recording head and an ink cartridge, and the bond part to which ink passage is stuck at the time 
of connection. 

[0006] Moreover, the valve mechanism in a tank acts at the time of separation, and exsorption of 
the ink from a tank is prevented. 



OPERATION 



[Function] since the ink jet record units of this invention are the above configurations, in an ink 
jet record unit with an ink jet recording head and an ink cartridge disengageable to arbitration, 
they connect a record unit with an ink cartridge certainly by the easy and cheap device, and form 
an ink connection way — making — moreover ~ reverse — easy ~ separation — suppose that it is 
exchangeable. 

[0008] Furthermore, between the separating power of the separation mechanism currently 
prepared for the ink jet recording apparatus for separating the connection force, ink cartridge, 
and ink jet recording head of a splicing-machine style and the spring repulsive force of said valve 
mechanism in an ink cartridge is set up as follows. 

[0009] Fj-Fv < — FIFj » Spring repulsive force of the valve mechanism in the separating power 
Fv:ink cartridge of the separation mechanism of the connection force Fl:ink jet recording 
apparatus of a FvFj:ink jet recording head and an ink cartridge 



EXAMPLE 



[Example] Hereafter, the example of this invention is explained to a detail with reference to a 
drawing. 

[001 1] Drawing 3 (a) and (b) can show an example of the configuration of the ink cartridge one 
apparatus recording head unit by this invention, and can specifically apply it to an ink jet 
recording device like drawing I . It is prepared as the filter 302 for usually removing the dust in 
ink to the ink jet recording head 301 is passage, and the diameter of an effective hole of a filter is 
5 microns - 20 microns. It is symmetrically allotted to the direction of desorption, and 
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association with an ink jet recording head and the ink cartridge 303 of this example is made by [ 
1 set which projected in one from the ink cartridge of] both ******( m g) 5 as it jeers and the 
splicing-machine style 304 of ** and the accession department 305 of an ink jet recording device 
are shown in drawin g 3 . The ink delivery pipe 315 of an ink jet recording head engages with the 
valve system 311 of an ink cartridge at association and coincidence, and supply of ink is attained 
from an ink cartridge by retreating a valve in the direction of drawing Nakamigi. O ring 307 
performs seal association of the connection of an ink delivery pipe and a valve system to 
coincidence. The cartridge filter 308 is formed in the maximum upstream of a valve system in 
the ink cartridge. 

[0012] There is ink ** 310 in the upstream of a cartridge filter. Ink ** of this example has the 
structure where ink comes to sink into the porous body by which compression receipt was 
carried out. In order to stabilize the engine performance of an ink jet recording apparatus 
generally, it is necessary to maintain at negative the pressure of the ink which acts on the 
delivery of an ink jet recording head. It is common to make the ink in an ink cartridge into 
negative pressure for that purpose. Ink is controlled by this example to negative pressure using 
the capillary force of a porous body. The valve 306 is formed by elastic members, such as 
rubber, and can slide on the interior of a valve system. 

[0013] As shown in drawing 4 , after the separation lever 403 in the printer carriage HC 
separates the ink jet recording head 401 and an ink cartridge 402, when the closure section 313 
of a valve and the receptacle section 3 14 of a valve stick, opening 3 1 6 of an ink cartridge is 
sealed according to the repulsive force of the valve spring 312 of drawmg.3. . Thereby, inside an 
ink cartridge, ink can dry at that ink leaks with the impacts at the time of transportation etc. from 
opening of the ink cartridge after separation, the time of storage, etc., or it can prevent at them 
that the viscosity of ink rises etc. 

[0014] Both ****** 0 f tne p aw [ 0 f a [ ot men ti 0 ned above are structures simple and effective in 
operating stably the O ring as a sealing member which seals an ink connection way. By this 
example, ethylene propylene rubber (EPDM) is adopted as the quality of the material of an O 
ring. Although EPDM is the comparatively general rubber quality of the material, it excels 
especially as an application in this case. It is because high gas barrier nature, ink-proof nature, 
end-proof ******, non-adhesiveness, and the still more nearly required creep resistance as an O 
ring are excellent. 

[0015] this ink connection way - getting it blocked - by preparing the bond part to which ink 
passage is stuck, when the ink jet recording head and the ink cartridge have joined together, the 
negative pressure condition inside a unit can be maintained, or the ink leakage from a bond part 
can be prevented. 

[0016] the power relationship with the separating power of the separation mechanism of an ink 
jet recording device which divides an ink jet recording head and an ink cartridge into the 
repulsive force pan of the ink jet recording head shown in the above-mentioned example, and the 
bonding strength of an ink cartridge and the valve at the time of association — Fj-Fv < — FIFj » 
What is necessary is just the spring repulsive force of the valve mechanism in the separating 
power Fv:ink cartridge of the separation mechanism of the connection force Fl:ink jet recording 
device of a FvFj:ink jet recording head and an ink cartridge. 

[0017] in order to make it operate lightly and certainly on real use furthermore — 9.8Ns < — Fj < 
— 19.6Ns — again — Fv < — It is desirable that it is 4.9Ns. 

[0018] It can dissociate and a user can recombine the ink jet recording head and the ink cartridge 
with such an ink supply means with arbitration. Moreover, association of an ink cartridge and an 
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ink jet recording head is made into 1 set of both ** with which jeer and the splicing-machine 
style of ** is made to engage, respectively, since it is very extremely stable, even if desorption is 
repeated, a printing location does not change, or a quality of printed character is not reduced. 
Furthermore, even if it separates an ink jet record unit from an ink jet recording device, it can 
exist independently as a unit. When following, for example, performing mono-color printing 
using this ink jet recording apparatus, the unit release lever 501 of the printer carriage HC is 
raised like drawing 5 , and correspondence becomes possible simply only by exchanging as an 
ink jet record unit. It can prevent that will jeer on the average, separating power will work on the 
pawl (splicing-machine style) of **, a load focuses on a part of pawl by using a separation 
mechanism like this unit desorption lever, and a joint is damaged. 

[0019] Drawing 6 (a) thru/or (c) are the perspective views showing typically the mode of the ink 
cartridge of the ink jet record unit which can apply this invention. 

[0020] The ink cartridge shown in each drawing is an ink cartridge which can reverse and carry 
the upper and lower sides to the carriage of a recording apparatus, and opening (un-illustrating) 
for supplying ink to the recording head connected with this ink cartridge and atmospheric-air free 
passage opening (un-illustrating) for making the open air open the interior of an ink cartridge for 
free passage are arranged. And it is prepared in two places so that the claw part 1002 which 
achieves the duty of the skid when removing an ink cartridge from a recording device, and the 
notching section 1001 for engaging with the heights by the side of a recording device at the time 
of loading to a recording device may correspond to the vertical inversion of an ink cartridge. 
[0021] The above-mentioned notching section is arranged inside the side attachment wall of an 
ink cartridge, and drawing 6 (a) can protect the heights by the side of a recording device from the 
exterior at the time of loading to a recording device. 

[0022] Drawing 6 (b) and (c) show the case where the side attachment wall of an ink cartridge is 
not arranged even on the location of the above-mentioned notching section, and although the 
effectiveness of the above protection does not have them, they can make manufacture of an ink 
cartridge easy. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] (a): Recording device IJRA 
(b): Printer carriage HC 

[Draw ing 2] Ink cartridge one apparatus recording head unit DC appearance 
[Drawing 3] Ink cartridge one apparatus recording head unit DC sectional view 

(a) : At the time of separation 

(b) : At the time of connection 

[Drawing 4] Drawing which separated the ink cartridge and the recording head unit with the 
separation lever in the printer carriage HC 

[Drawing 51 Drawing which detaches and attaches an ink cartridge one apparatus recording head 
unit from the printer carriage HC 
[Drawing 6] Drawing of an ink cartridge 

(a) : They are those with a side attachment wall to the notching section. 

(b) , (c): With [ the notching section ] no side attachment wall 
[Description of Notations] 
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104 Ink Jet Recording Head 

105 Ink Cartridge 

301 Ink Jet Recording Head 

302 Filter 

303 Ink Cartridge 

304 Splicing-Machine Style 

305 Accession Department 

306 Valve 

307 O Ring 

308 Cartridge Filter 

310 Ink Reservoir 

311 Valve System 

312 Valve Spring 

313 Seal Section of Valve 

314 Accession Department of Valve 

315 Ink Delivery Pipe 

316 Opening 

401 Ink Jet Recording Head 

402 Ink Cartridge 

403 Separation Lever 
501 Unit Release Lever 
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»l53*vt^3 0 r|x{«*§g«©^y^-hy yi? 
y^£r=Jr-r y yv'JiWfefi^y Kt^5«fl}(Dt©fcJt 

>m.\ 1 t mmmm^fovmmvffimit t &nm-et> 



[0 0 0 3] L,d>L^!4Sf)WJ6©S*§rafiKi-5fc*^ 
fiWToi 5*atff«l«M^$)ofc 0 S£B©/J«£0 
5fcfei-f±^«Ji--f y^v^y hfBli^y h©/MJ 
$ Ji5. b * y ^ ©1M X©»/hf4 

©±#tofti8SS. ^y^£SISS©±#f4ft/»«f 

a&safcfrsfc*, ^ t asms t ft 

5o 

[0 0 0 4] 

S?* y hlEfi^y Kfc-f J^^*- h 9 yS?#ffiKfc$H* 
"TtWy^^xy hlEfb^y h(-*3V^T, y y^# 

- h y s/^ttBS^-^y h^wt«««#-t«^i- 

3y^Ti§ 1 1" 5 r t £t£S t -T 5 „ 
[0 0 0 5] 

[iSlI£«i£1- 5 fc £>©#££] Jiia««*#«:-r5fc» 
©fffj£i±, ft©t*5 5-C*>5 0 fiPb, ■f^?xyH 

gfc3.= y K'feot, ^y^-^xy MSS^y hi* 

^y^^xj/ hiaii^y K£yy^#-hy yy't£# 

*5»S^Sl5i:ir < t5>r>'^flEJS&^|f|5^e>tt#H-5 8 

[0006] *it&m#Kitfiy??i<D/*jp7iiimtfitt 

[0 0 0 7] 

h y y ^^M^m^im^4 ^S?iyH 
ftasy HCJSV^ ^fy?*- h y yS?fcB»3-o=.y 

[0008] Sic«^*f#©iife^t^>-^*-h y y 

i?bJ it* v hlBft^y Ft £r#8t-f 3fc£>©-f y 
hE»SBi^ffll;$tLTV^5^il*#©^il 
sw y^ *- h y y ^rt©Suta/Vy^#©/^ 

[0 0 0 9] Fj-Fv < Fl 
F j >> F v 

F j \4-y9*>*y hfift^y Kfc-f >^#-h U yi? 
©iSS.^7 

F 1 : ^y^i^y hfa&se©^Bi**©^»^ 
Fv : ^y^#-hy yvn<D/vvy'mm(D^Rmti 

[0 0 10] 

mmm] sir. mm*»Mvx*wm%Mmzwim 

[0 0 11] 03 (a) (b) [4, *ISMt±S-1' 

y^*- h y y v^-frMfa^y Ka= ? h©#$©- 
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K3 o li^a^r y^w^s^st-sfc*©^ 

/W— 3 0 2^*8S©j^ t Ptl2tte>^T*3 9, 
-©#3&£?LSi45 5?ny~2 0 $^ny-?fc5 0 W 

S§tffifciffl©^c 9 >!£©»£•«£» 3 0 4 ^^^^ 
y MBftSB©SA§l5 3 0 5 f:^ «iUH3t**ft 

3rfcfcJ:")fci*ft5. itS^-tlHIRFl!:^^^*^ MB 
1 5it^^*-hJy 
3 1 1 fcff^U #^Ef»**[iOfcftii** 

#«# t ©S^©«£tS^ ^fT 5 o >f^*-H)y 

[0 0 12] %~b3 V^y Jfr?~<D±MK\i.4y? 

l o^fc So r©^}fe«©^y^mi±«l»£;ft 

*5fc*fci4-YVi5'v : ^s/ MBft^:y K©tttfcfc|q{-fkffi 

4 y>7 #- b V y s?rtow V * ft*fflcr«©iP-jRtt 

^SrAffi^fMWUrv^. #3 0 6tt^A4if(0#ttffl 

[0 0 13] H4Kii5%i-J:5li:^v^s?3:y HEft^y 
K4 0 1 i-f y^#- h D v'yA 0 2 fc£7°y y*-=f- 
tJyfHC|CJb5«iM-4 0 3(Cj;^^«ILfc« 
tt, gl3 0/W7 e ^7 B !J >-^3 1 2©S^:-i ( 5< # 
©*Mk*B3 1 3 i#©§tfg|$3 1 4 t^*-T5*tt± 
9>f y^*-hP s>y*©P5n$|53 1 6<D%m&fi0 o Z. 

way. %mk<D4>t?*-vy yiPomauzv* 
mm* xommtsf y? imtis - 1*. wtt<&% mc 

J^fX—bV yi?\H$t>X\ -fV^aSi&f&Lfct), yy 

[0 0 14] ffj3*Lfc-m©m©P5##5g«-f y^g^ 

^^itSwtrW^o^ft^ig-rfeS, o y y^'wfl- 
KirLT^KM-trtt^f-^y^Dt^y^A (EPD 
M) EPDMttJtKft-jKWft^Afl-JtT? 

[0 0 15] -©yy^SMK, ot!)lMy^IM 
BBtt^y Ki^f y^#- h y yv't^Ltv^Sit 



y 9 mti £ ffi ^ 1- 5 r t ^ -c § 5 „ 

[0016] Ji3£©JgKM^-f y y ? v?^ y hlB®^ 

y^st-r^ y ^ y^ y MBS«B©^M*©^« 

F j -F v < F 1 
F j >> F v 

Fj : -f^J?*y hfii^y KW^*-hy 
F l :^y^-^ y MS®«fi©^8t««©5>it^ 

F v : y y^#- h y ~;VPVDs</ls7Wm<Ds<*R%j3 

[0 0 17] $ fei^^$fflJi«'R^o«^S)#$*5 

9. 8N < Fj < 19. 6N 

£fc Fv < 4. 9N 

[0 0 18] rffli9^y^ftlS?MtW^y^ 
5?:=y btm^y Kir^y^*- 1- 9 y^fcttftffi*** 
fl.B i ' »il , KIErft "J" t£ T- #> 5 o * fc4y? 11 - h y y 
i?M^^5' MBSS^s/ K©l£-£-i4. lffl©^Ci9 

r^/^y-m^nom^s msinxofcyyy?* 

*rV ?5?HC©a=? h#JK,W^— 5 0 1 Sr&ff , -fy 
m^BXffiir^So i©a= y MJi*w^-©J;5^ 
«) (^Bt^^#< rtic^y, /R©-^tA^s^^ 

[0 0 19] 0 6 (a) 7!;S (c) it, ^MSrfflffiL 
i5>f^^y MBft^^s/ h©-ry^*-hy s/y" 
©ffi«^ms;^i-^-r#ffiE-efe5„ 

[0020] «-0-c^$tis-f y^*-hy s/^it, is 

/c«6©rjagp (^fh*) y y^ 7 *- b y y^rt^^ 

R5B:i*1-i:t©»!)Jfc«)©«BSr*fc-r^l 0 0 2 
f3«S«-©«a^^WE®S*«©fiat«^1-5 

fcfe©§]!9^tgi5i o o i t^y y^*-h y ^^©Ji 

[0 0 2 1] 0 6 (a) ±^(DW0X%^^y^ 
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[0022] 06 (b) (c) ft, _k3*<D£l«9 4:£S» 
LT*5 9 , _k3£<Z)J; 5 ft«K©a*ft*v^>f 

[0 0 2 3] 

Kit- yKM^*-h5yyi im& 

y h«3fc« y h-^t, >r^^*-MJ y^tts® 

[01] (a) : taftSfil JRA 

(b) :^!)y?^Pyi?HC 

[02] -f ^*#-MJ j/^-ftMS-y Ka=y h 

I J Cfl* 

[H3] -Y^*- h U r^-MEft^y Ka.=.y h 
I J C®fffi0 
(a) 

(b) :*^Hf 

[04] 9 HCi:ab«»lM-K 



0 

[05] 7°y yi?HC*»6>>fy^*-h5 

[0 6] -f MJ y>>©0 

(a) :«JD^t«tC««fct) 

(b) (c) : ia^fSfcflJU&L 

10 4 ^fy^-^ y b|B®-y F 

105 -f^*— MJyS? 

3 0 1 ^v?J?s y MBii-y K 

3 0 2 y^;v$~ 

3 0 3 -f^*— MJy^ 

3 0 4 

3 0 5 §A§B 

3 0 6 # 

3 0 7 o!)y^ 

3 0 8 *-h^y^7-f/^- 

310 4>?^lb 

3 1 1 #«« 

312 /W^/y 

3 1 3 #©^£t£|$ 

3 14 #©SAg& 

315 ^y^M^y 

3 16 IHngE 

40 1 4Ws^y MBft^y K 

402 ^y^^-hyy-y 

40 3 

50 1 asyhfJBM- 



E 0 i ] 




7* 'J >j±±J) y iJHC 
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[02] 



[03] 
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[0 6] 




